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Broadsensvireless gatewaincludeGU200S GU300and GU300SBroadsens wireless
gatewayg connectand controlBroadsendow-power wirelesssensors such aSVT200A,
SVT300A, SVT400A, SVT200V, SVT300V, SVT400V, SVT200-T and SVFC series

sensorsThe control and analysis softwaBgoadVibrd™ is preinstalled insidethe wireless
gatewayfor easy configuration of the sensors.

One major advantage Bfoadsens wireleggateway is the ability to divide thevireless
sensors into multiple groups monitor different parts of a machine or multiple machikegsh
group can have its own monitoring schedule and controlled separately, as stOWrEiRizNS

The SVT-A seriesvibration sensorgincluding SVT200-A, SVT30GA & SVT400A) in the
samegroupcan be synchronizetd take data at the same tifioe advanced analysis.

Group 3

BRGDsENT BRoAses.

ass0sEns,

BRoABSENS

AnotheradvantageoBr oads ens 0s wsthesedtine dataarquisisowang s
visualizationability. Thanks to the ultridow power design of sensors and the driver software
from Broadsens wirelesgatewaythe sensorsan take dataontinuouslyfor a long time.The
gatewayintegrates a timgeries databaginfluxDB 64-bit version 1.810) for data review and
analysis.InfluxDB is an ideal database fémdustrial IOT (IOT) applications.Data can be
transferred drdoudsBaevQdTsprotwolinvealrtime In default, wireless
gateway stores data up to 6 months. Data will be automatically removed from the database once
they exceed the specified dates to keep the gateway run smoothly.

Broadsensvireless gatewagccan be accessdbm a web browser, so there is no software
installation requiredBroadsens wireless gateways do not need internet access to operate thanks
to its integrated large data storage and database. The gateway can work standalone and the
remote PC or server can berted off. Thearchitecture of thgatewayallowsthe systento be
integrated tdargeenterpriseenvironment easily. At the same time, the gatewatss ideal
for small to medium size companjes R&D institutes
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All gatewayshavefast four-core processomt 1.5GHz GU200S has option of 32GB or
64GB storage, and GU3@U300Shave optional 64GB and 128GB storage. GUBBO300S
has additional RS485 Modbus RTU port, plus two GPIO ports.

The specifications 0f5U200§ GU300 and GU300Sgateway are shown ig | oM S
GU300GU300Sand GU200S use different BroadVibra software, since GI&30800Shave
faster internal speed than GU20@8J2005, GU300GU300Salsouse different firmware due
to thedifferent interface speedf internal Bluetooth Low Energy (BLE) chipoth GU200S

and GU300GU300® s
sensors.

B L E vecah intpgratecaamplifier to boosteir distance to the

Althoughthe wireless gateways aeguipped with 2.4GHz 802.11 b/gWdiFi in default
it is recommended to use wired connection tlee wireless gateway® ensureoptimal
operation Since there could be lots of data coming in and otih@fgateway, wired conneati
is preferredWiFi of the gateway is turned off in default. Please refer to Appendix 2 on
how to turn on and configure WiFi. The gateways come witBdBi 2.4GHz antenna with

SMA male connector.

¢ ov{ $JS ! w2®m{R D! onn

Models GU200S ‘ GU300 ‘ GU300S
Processor 1.5GHz quad-core 64-bit ARM CPU
Memory 2GB, 4GB or 8GB

Data storage 32 GB or 64 GB

‘ 64GB or 128GB

Communication with

sensor

2.4GHz low power secure wireless, , extended range

Network interface

Fast Ethernet, dual-band 802.11ac wireless

Sensor support

Up to 190 (60 SVT-A, 30 SVT-V, and 100 SVT-T sensors)

Operating system

Linux Debian 64bit

Software interface

BroadVibra software based on Node-RED

Communication

protocol UA

MQTT, TCP/IP, UDP, Modbus TCP, OPC

MQTT, TCP/IP, UDP, Modbus TCP & RTU, OPC UA

Vibration analysis

Velocity, RMS, True peak, Peak-peak, STD, Crest factor, Kurtosis, trend analysis, FFT analysis, filtering

Database

InfluxDB for easy data review and export

Power supply

9-18v DC isolated

Power consumption <15w
Size 141x127x31mm (5.55x5x1.22 inch) 141x121x31mm (5.5x4.7x1.2 inch) 141x125x28mm (5.5x4.9x1.1 inch)
Weight 5558 (1.22 Ib.) 490 g (1.08 Ib.) 460g (1.02 Ib.)
Working environment -30 - 60 Celsius (-22 - 140 Fahrenheit), 10% ~ 90%RH
GPIO No Yes Yes
Cellular network No No Yes
Additional features Edge computing, real time clock, OTA | Edge computing, real time clock, OTA upgrade, USB, R$485 | Edge computing, real time clock, OTA upgrade, USB, RS485
upgrade, USB RTU, 2nd power connector RTU, 2nd power connector

6
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GU300S supports global 4G LTE service and can be used worldwide. The cellular network
specifications are as the following ( oHf: S

¢k owDSonn{ OSttdzZ I NI ySis2N]
Frequency Band
LTE-FDD | B1, B2, B3, B4, B5, B7, B8, B12, B13, B18, B19, B20, B25, B26, B28,
LTE-TDD | B34, B38, B39, B40, B41
WCDMA | B1, B2, B4, B5, B6, B8, B19

GSM 850, 900, 1800, 1900MHz

GNSS GPS, Beidou, GLONASSGALILEO, QZSS
Data Transfer

LTE 150 Mbps (DL) / 50 Mbps (UL)

HSPA+ | 42 Mbps (DL) / 5.76 Mbps (UL)

WCDMA | 384 Kbps (DL) / 384 Kbps (UL)

EDGE 236.8 Kbps (DL) / 236.8 Kbps (UL)

GPRS 85.6 Kbps (DL) / 85.6 Kbps (UL)

Broadsensods wiuppmit alspspulag svebebrmpasers, includiRiefox,
GoogleChrome, Edge, Safa®peraand Vivaldi Please use provided user name and password
to log in to the web interface tfe wireless gateway

p8¢ #1171 AAOT OO

GU200S comes with Ethernet connecfoyr USB connectorspower switch and power
supply input connectorQ(A 3 klzNDBe USB connector can be used to expand the gateway
functions such as adding USB to RS232 interface by using a USB to RS232 adapter. An external
USB WiFi adapter can also be plugged in to provide external WiFi (in case that the gateway
does not come witliViFi adapter) Customers using GU200S are recommended to upgrade to
GU300 or GU300S with additional features such as GPIOs and RS485 for future purchases.
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Besides USB and Ethernet interface, wireless gateway GU300 also has two GPIO
connectors, RS485 RTU connector and additional power supply connector. The connectors are
showninCA 3a@zNBrhe ADCI N0 connector accepts 12V 2A (
i nput. The additional power connector is | ocat
used to provide power to the gateway in high vibration environments. Thisotonoan also
be used to power external sensors. RS485 connector is located beside the power connector.

Two GPI O connectors are | ocated between the RS
The debug connector is for internal usage only. GU300 is basdthspberry Pi Compute

Module 4 (CM4) industrial single board comput e
GPI O port 26, and Al O20 connector corresponds

configured as either input or output by software. Eachd@ has a ground (GND) connector

for easy connectiorRlease refer to sectionH B 1 LLJ2 Ndr details on how to program them.

— N,
S

BROADSENS

CAdadzidB onn O02yySOi2NA
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Attention: The GPIO ports use3.3V voltage. Please do natonnect the ports tohigh
voltagesuch as 5V

GU300S has the exact same coniDBBconsed@&s$ oGU3O0(
(Fi gd4r.e

CAdmENBo nn{ 02y ySOi2Na

I n the front, GU300S al so has an additional
conneGUd3 oS al so has a SIM card sl ot in the fr
for 4G LTE service.

GU300S dcooense nmwoitt h a power on/ of f button, Si n
on all the ti me.

¢c® UOOAI OAOOD
C8pAOANAD AROET T

To setup Broadsens wireless gateway and sensors, please prepare the following items:

1 Broadsens wireless gateway with power adapter

i Ethernet cables

1 Arouter, ideally with admin right. In case that user wants to use a PC to connect
to the gateway directly, pleasefer toflAppendix3. Direct connedbn to the
gateway of the manual

1 Afast PC or laptop that connects to the router (Intel i7/AMD Ryzen 7, minimum
8GB memory recommended)

¢8p8p #I1T1TAAOETT OEA %OEAOI AO

A typical system connection diagram is showrCin Igz¥J6cal network is available,
then the gateway can be connected to the local network directly. In caséotatetwork is
not available, then 4G/5G router can be used to provide remote connection.

9
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. BLE (Bluetooth Low Energy) -
N
=

PC
PN I
T~

Wirelgss . P 8 Edge-computing Internet
vibration & e~ gateway 4G/5G
temperature v _
sensors 2 anaalalalv)
| S

B

4G/SG/WiFi router
Edge-computing

Server/Clouds
gateway I

I

Edge-computing
gateway

Laptop

CAIpgNR GSY O2yySOiGAz2Y

Please connect the power adaptetht® wireless gatewagndplug an Ethernet cable to
the Ethernet port ofireless gatewayQ A AwzNi& other end of the Ethernet cable should be
plugged into the rooneendsthAN2pdGHz 8Soatewnas
labeled at the gateway (Since the enclosure of the wireless gateway is made of metal, this
external antenna ensures the gateway communicate with the sensors througbtahe
shielding).Please make sure that tREE antenna is secure@iurn on the wireless gateway by
pressing the power buttoftor GU300S, there is no power button, since the gateway is
supposed to be Aond all the ti me.

If user has the admin right to the router, then please log in to the amaté&ind out the IP
address of wireless gateway by -Xxo0xkx h,g VWhear et h
AXXXXX0 is the serial number of the gateway. [
the gateway to the router for the optimal performance.

In case that user does not have the admin right to a router, then please use software such
as AAdvanced | P Scannero to find the | P addres
can be downloaded here:
https.//www.advancetb-scanner.com/

Advanced IP scanner has the option of running standalone without instal@tiod §zNJ5
Please make sure that the IP scanner software is running at the computer in the same network
as the gateway.
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(¥ Setup - Advanced IP Scanner 2.5 - X
Welcome to the Advanced IP Scanner 2.5 Setup Wizard
Specify whether you want to install Advanced IP Scanner 2.5 or just run it I!
Select action:
(O nstall
Program is already installed.
@ Run

Run portable version (no installation needed)

Advanced settings

CAJddeNBFI yOSR Lt &0 yySWNGIMNHzyyAy3d sAGK2dzi Ayadl f

The name of the gateway may appear as the manufacturer of the microcomputer
AfRaspberry Pi F 0o u n3D@&xt xi xoxnxd00 i onrs txfix@ddk@o0otf & LAS@W S
X X x dromdthe result of Advanced IP scanner. In rare cases, the name may be blank.

Note: Gateway serial numbés unigue for each customdaut could be duplicated for different
customers The serial numbers a random number between00Q to 9999. Broadsens
identifies its gateway by theombination oMAC addressand serial numbekvhich isunique
for all customersBy doing this, a small serial number can be used for each customer.

Each gatewayshould be assigned a unique name by the customer in the MQTT
configuration pageThis enables tens of thousands of gateways to be deployed for eac
customer easily.

If the router has allocated many dynamic IPs in the past, then the router may not be able
to assign an IP to the gateway. In this case, the router needs to be powered off, and powered on
again to release the old IPs and assign a newtife gateway.

Assume that the dynamic IP of the gateway is 192.168.1.xxx (replacexn with the
real IP), then the link for the gateway dashboard web acdess is
http://192.168.1.xxx:1880/ui

When a user logs in the for the first time, a juppvindow will appear asking for user
name and passwor@ @ 39JzNB
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(D 192.168.1.41:1880/ui

Sign in to access this site

Authorization required by http://192.168.1.41:1880
‘Your connection to this site is not secure

Username user

Password ’ [TTTTIPPN

CAJUZNEBSS NI Yy YS YR LI da62NR 6AYR26

Please use the provided ID grabsword to log in to the web management fagedsens
wireless gateway is designed to work in a secure enterprise nettvisrkecommended to
keep the gateway inside a secure sub network behind the firewall all the tinf€or remote
access, VPN or MQTT protocol is recommendiealsend raw data or analysis result to clouds
or a server, please referBooadsens wireless gatewaymmunication guideyhich provides
detailed information and examples on howeaadthe informaton including raw data to servers
at different networks or clouds.

¢c8p&dpmmr3 AT T T AAOET I

This section shows how to sbEsrspanskip®hidB0So6s 4G
section if gateway GU200S or GU300 is udédn 4G or 5G router is availablidnen there is
alsono need to use GU300S. User can connect multiple gateways such as GU300 to the 4G/5G
router, and communicate remotely via the rout e

gatewayGU300S cellular network abilifythen GU300S can Is®t up to communicate via 4G
LTE networkglobally (C A 3yjzNB

Machines Wireless vibration & -
temperature sensors
gy, ) —'
— —
. a3 PC
4GLTE Server/Clouds
o~ S =
. ==
Edge-computing \
gateway GU300S

Laptop

CAIWENBo nn{ OSttdzZ I NJ O2yySOiAzy
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GU300S works with prepaid SIM cards, activated SIM cards that are not locked to
specific devices globally. In USA,-Mobile or AT&T network compatibléSIM cards can be
used directly. Some cellular providdr s u ¢ h  a ssSIM eards raay nepdbeunlocked
before usage.

Please follow ®ps below to insert the SIM card:

Step 1. I n the gateway config page, click on
observe that the Ethernet port light is turned thién unplug the power cable.

Step 2. Use a pin to push the SIM card eject bugtahpop up the SIM card trag ¢ 3 dzNB
d). GU300S accepts mini size SIM card. Most SIM cards come wiilt ®ption including
mini size.

CAI@NBS Ol {La OFNR GNXe& FTNRBY D! onnf{

Step3. Insert the SIM card to the SIM card tray with contact pins facing up. Make sure
that the card is firmly inside the tra@ @ InizNS
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CAddaNFEASNI {La OFNR G2 (G(KS {La OFNR GNIe@

Step 4. Push the SIM card tray back to GU3003 @ Ay gower on the gateway by
plugging the cable, then the cellular network is ready to use automatically.

CAddabBFBE&SNI {La OFNR GN}reé& (2 D! onn{

Step 5. érifytheSIMcard s cel | ul ar nléserstit mekds to 8SHrioethet i 0 n
gatewaythroughlocal Ethernet connectio@U3 00 Sd6s cel l ul ar network deyv
following command to verify thatdynamiclP is assignel 0 GU3 00 6 sS(CX Badii du | e

ifconfig usb0O
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Pl ease note that the above | P is not public
service is still needed.o verify that cellular network is accessible, please use the following
command, where 8.8.8. 8 CiAduw#BBogl eds server | P a

ping -l usb08.8.8.8-c 5

CAIdaNBNRA F& OSttdzZ | NJ O2yySOiAz2y

tSFaAaS NBLX I OS yoyodyody gAGK |y @O02axMED 4 FNIS!T
aKz2ga m: LI O1SG fz2aazr GKSYy (GKS OSttdzZ I NJ ySis2N]

AAAAA

OStftdzA  NJ ySGg2N)] osAft 06S Fdzi2YFGAOLIffte O2yySOGSR

Ly OFda8SHXplhyida (2 OKSO| OStfdzA N aArAdaylf adaNBy3i
F2tt26Ay3 O02YYl YRY
YAYA®2XRSGkGGe! { . H

¢CKSYy dzaS GKS F2tft2¢gAy3 O2YYEYRBMMNE OKSO1 OSft f dzf I N
leb/ {v

l'YR dza8S (GKS F2ff26Ay3d O2YYEYRMME OKSO] {La OFNR
l¢b/ ht { K

0, "AT&T EIQTCLUB",7

CAadaBBonn{ !¢ O2YYI YR
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t NRIAGWED2f £ 2@8QIR O&NA Yy 3 dzl) GKS KStdi208E3Yi T2 NIAOR W)

¢8¢ 3AT O CATAKAIGQRRAAE T 1

The wireless sensors are preconfigured with the gateway for the custeméngf the
sensors are ready to use out of the box immediately. Please refer to the included system setup
sheet for sensor ID and sensor group mapping. Fresh battery is typically instalieays
before the shipment. No sensor activation is required.

Br oads e Hosvpaver wiretess aensors are ult@mpactand light weightC A 3 dzNB
M  The compact size magéhem less intrusivand can be mounted on compactcgsa The
light weight generates mucimore accurate vibration measuremestpecially for light
machines and structur@seavy vibration senseaffectthevibration measurement negatively).
Broadsensds anbeinstalleddtight spaeecenpares toother bulky wireless

Sensors.
‘ ‘ é o °
o\ITA( “9‘ :

sVrZo9

CAIMANBR I RaSya ¢AANSYEEz08 YAN NNBIRG AG2y |j dzF NIISNJ O2Ay

Br o a d sieeless &ibration sensors have two options of case: single M6 screw hole
case or double scretole case. Single M6 screw hole case allows the sensors to be mounted
with pads, studs or magnet mounts easily. Double shmdav case allows the sensors to be
mounted with two screws, or wires. Both cases can also be mounted with epoxy directly.

Note: Each sensor comes with a serial numbegimilar to the gateway, the serial number

is not uniguefor different customers.For each customerg a ¢ h s e n Sedatnurbgrp e 6 s
is typically unique. Broadsens identifies its sensors by their MAC address combined with

the serial number, which is unique for all customersln case that a customer requires more
than 65,535 sensofar each sensor typéhen the MAC addresmd gateway name can be used

to scale tainlimited number ofensors.

Please find the sensor serial number (ID) from the sticker coming with the deasbr.
sensor can be assigned a unidascriptiorby thecustomer n t he RGoem$sg@o page

Broadsengibration sensararebased on the principle of a differential capacitance arising
from acceleratiosinduced motion of the sense elememlbjch further utilizes common mode
cancellation to decrease errérsm proceswariation, temperature, and environmental stress.
The sensors include autalibration circuit integrated inside, which maintains the accuracy

through years diield usage.
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@ Broadsens

Battery is preinstalled i nsi dshippingaries ensor , L
does not allow the battery included. In this case, one needs to install the battery to the sensor.
Broadsens ultrdow power sensors use compact %2 AA dizinsic safebattery 14250or
industrial applicationsThe recommended battery brands include Saft 142%@ EVE
ER14250(C A IniNTiese batteries are hermetic sealed, usingflaommable electrolyte and
not restricted fo transportationBroadsens obtained explosive environment certificate for
SVT200, SVT300 and SVT400 wireless vibration sensors (both A and V series) with EVE
ER14250.Please note that using other battery bramitisdis-qualify the Ex certificates, and
may have unexpected behaviors from the senshesconnector of the battery is Molex 51021

2p.

CAddaN@nHpn BEHISNRBIRaSya 6ANBtSaa asSyazNa

Pleaserefertothen!| i ne gui de on how t.o replace the se

Typically, sensorgroupispeonf i gured based onThedefmultomer 6s r
SVT-Aseriessensor group sctoanrttiinnugi nfgr oimm ftOhledgp at t er n
i BO , éZp , 806G o 0 ézo , i M110108,, e&amdi nzgd.atThfe84d are 3
possible group3Vhena customeplugs in the wireless gateway, the system is ready toutse
oftheboxThe sensor group can be adjust @ldaseby t he u
keep a record of the sensor group number at all timasetec hange a sensords gr ol
then the sensor can only be accessed from the new gkgeppommended maximum number
of A-series sensors in a group is 6.

¢c®3 AT O &1 OET C

The biggest advantage of wireless sensors compared to wired sensors is the easy
installation. No wiring is required on the senstreless temperature sensor SXJ0-T uses
epoxy mounting method. The temperature sensor measures the temperature on the surface of
the machinegtructure. Simply bond the sensor with epoxy to the spot wyarewantto
monitor. If you just want to monitor the temperature temporarily, taehermal conductive
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@ Broadsens

pastecan be usedFirst apply some paste to the surface of the structure, attachthe
temperature senstw the paste gently.

SVT-A series wireless vibration sensors (2200-A to SVT406A) have four ways to
mount: Epoxy mountmagnet mount, mounting pad or stud mo@h (3 INSVT-A series
sensors have standard M6 size screw hole at the bottom and can be fastenathgséeig
mount mounting pad oM8 to M6 mountng stud Magnet mount can be screwed into the SVT
A series sensors directly. The mounting pad should be used together with the mounting stud, in
which case the thick side of the mounting stud can be screwetthéitoounting pad, and the
thin side of the mounting stud can be screwed into the sefber.mounting stud is
M8x10L(10mm length, 1.25mm thread pitch) at the bottom(to the structure), and M6*6L (6mm
length, 1mm thread pitch) at the top(to the sensormm®a s ur e a machinebds st at
vibration, it is recommended to use stud mount. Stud mount provides the bestriang
monitoring consistency in a strong vibration environment.

Magnet mount Mounting pad Mounting stud

CAddzNBOoONI GA2Yy aSyaz2N) Y2dzyidAy3

Realtime wireless vibration sensors SVT20Q SVT300V and SVT406V in double
screw hole cassupport epoxy mount, screw mount amhgingwire mount.They can also
come in standard single M6 screw hole case, which allow for magnet mount, stud mount and
pad mountoo. An SVT-T sensor isdeal for realtime monitoring ofcritical machinessuch as
motors, fanshigh voltage power lines, train pantographs, water pumps, valves, engines, etc.

¢B& O 1T O PAT Al

Whenyoulog in for the first time, the sensors @meconfiguredvith the gatewaynd are
ready to useut of the boxThere are twdypes oflayouts of the front panel. The standard
version and the special edition. The standard version is for customers who purchas&d SVT

series sensors, or both SMTandSVT-V series sensors. The special edition is for customers
who only purchased SV series sensors.

¢8t8p 30AT AAOA £OT T O DPATAI
Standard front panel is the mostly used version. It is for customers who hawk SfiEs
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@ Broadsens

sensors, or both SVA and SVTV series sensor$n the front pagehe left side of the panel
shows the gateway statuscluding gateway CPU usage, CPU temperature, memory usage,
data usage andateway up time since its last rehodhe middle of the panel shows the
acceleration and temperature informatidhe middle panel islank when the gateway powers

up for the first time(C A 3 dANBne right panel shows the DAQ contrfbr SVT-A series
sensorsThe bottom of the panel shows the current BroadVibra software version number and
copyright information.

Broadsens Wireless Gateway Dashboard 5/14/2023, 4:47:32 PM

Gateway status SVT-A Series Acceleration (g) DAQ Control
n : Wax W CER y 2
CPU Usage

Select group:  Group 09 (zone 2)

Temperature (Fahrenheif)
2 B» B

Total (MEB): 30384 m

Uptime:

CLEAR ALARM
0d-0h-Tm-16s

ibra version 2.7.3. Copyright by: Broadsens Corporation. May 2023

CAdzNBi+F YRFNR FNRyYyG LI ySt
CSBDAAEATARNABOEHBAT Al

If a customer only has SVV series sensors, then a special edition front panel is used. In
this edition, the redime vibration monitoring sensor SW series chart is put in the first page.
The SVTA series sensor charts and DAQ control panel is moveatlg second pagnd is
cal | edh MAQH IIPBEBr this front panel, the top chart shows the vibration velocity,
the bottom two charts show acceleration RMS and temperature measurement. The side panel
shows the ISO 10816 standard for vibration severity reference and dlalgase refer to
chapter 3 fodetails).
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Broadsens Wireless Gateway Dashboard 2/23/2023, 8:37:15 PM

f Home I Gateway status SVT-V Series Continuous Monitoring Side Panel
CPU Usage Velocity RMS (mm/s)
W ox W 10y a =1 L E |

Select group: 1

1SO 10816 Reference

Velocity RMS C1 €2 G3 €4

Temperature (Celsius)
mo m7 W

Data storage

>

Total (MB): 30384

Uptime:

CLEAR ALARM
1d-5h-48m-4s

BroadVibra version 2.7.0. Copyright by Broadsens Corporation. February 2023

CAddafBISOAI E SRAGAZ2Y FTNRBYy:d LI ySt

In the DAQ control paneglonly applicable to SV3AA series sensorsyou can manually

start the DAQ by pulling the AManual DAQ swit

figroup/zone, sel ect AReal timed DAQ mode, tuamnd
on the DAQ switch, and the DAQ knob will turn into red oo} showing that the gateway is
connecting tahe sensors in theelectedigroup/zoné Depending on thelistancefrom the
gatewayto the sensorsand number of sensairsthe same groypt may take a few seconds

up to 30 seconds (if synchronizatiorused)for thegatewayto receivedata(C A IrdaNB

In the acceleration chai€ @ JwjNtBe sensor ID is displayed for identification purpose.
For example, if the ID oAn SVT-A sensoiis 8, then it will show 8.x, 8.y and 8.z in the chart
which correspond to x axis, y axis andxis acceleration dat@he live chart is very useful to
visualize the acceleration status of a machine in operation.

Although Broadsens wireless sensors can continuously take data in real time mode,
batch mode, multi DAQ modeand live FFT modégsynchronized or asynchronized), it is
recommended to take data periodicallywith timers. This can prevent the gateway from
being overloaded with large amount of data in a short period of time.
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Gateway status SVT-A Series Acceleration (g) DAQ Control
2x W 32y 2: W 3x W3y W33z
CPU Usage

BLE connection LED

= 525
pocert 100

Zone:  zone7 (Group:09)

CPU Temperature

Manual DAQ Switch @
DAQmode:  Synchronized multi DAQ ~
Rate (Hz): 3.2kHz

Temperature (Fahrenheit) Range: 16g*

active

DAQpoints: 2048

Data storage
9 Save data to database:

Acceleration alarm LED

Total (MB): 30385 ° : = — Temperature alarm LED

Uptime:

CLEAR ALARM
3d-17h-12m-43s

BroadVibra version 2.4.1. Copyright by: Broadsens Corporation. April 2022

CAdwWaNB a8 Ko#R MR RIEGlF I OljdAaAGAZY

Broadsens ultrdow power wireless vibration sensors are optimized for acceleration data
acquisition. This is the reason why Broadsens:«
data with extremely high battery efficiency. During the DAQ, emphasisvasyalgiven to the
acceleration measuremetss data are taken fdne temperature measurement, since the
temperature changes slowly. In default, temperature is measured eirergd&isime modepr
between each batch at batch mode and multi DAQ maukatathe end of measurement in
single DAQ and single FFT mode.

For fully automatically scheduled monitoring, pleasse timers (please reféo the
ATi mers 9.etAucpcoe Ipeargaet i on al arms can al so be set
t he acceleration exceeds a predefined threshol
into red color.

In default, wireless gateway comes with 10 grotzpnes Each group/zonecan be
configured and monitored separately. In each gateway, the zone number always starts from 1
and ends at 10. More zones can be added per user request. The group number can vary from
010 mipaccordingfo ASCII table ordeEach zone is mapped & unique group. The
group/zonema ppi ng canhn be set up a tichaptendp{Si a2 NIJsor C
O 2FyA 3 dzNdf this angnual) Multiple vibration sensors can be allocated to the same
group/zone The vibration sensors in the sargeoup/zonecan take datamanually or
automatically by a timer. Thetimes can be set wup aUserdahsetudi Ti mer s
multiple times a day for the monitoring purpoken case that wusers want to
group, thenitcanbe adjusttdd om t he i Se nchaptei Sy @R Ny Bazglaigke2 y
this manual)

dza 12 Y S1I

O«
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@ Broadsens

¢8t18t1 ! AAAT AOAOGETT OAT CA AAEQOOOI AT O
For SVT-A series sensordie adjustable-gangevaluesare:
T 29
4g
89
16g*
32g*
64g*

=A =4 =4 4 4

SVT200A 6 s r asergdgustdble from2gto8g; SVT306s range i s adjust a

2gto16g,and SVT46B 6s range i s adjustable from 8¢g

The GUI allows you to setup an acceleration range outside the specified range of a sensor.

This feature is useful ifiserwants to combine sensors of different range into the same group.
If userses an acceleration range outside the range of SVIR0BVT300A or SVT400A,
thenthe sensowill ignore the new settin@nd use the previous range.

For example

. If usertakes data atl6g for both 300A and 400A first, anduserchangs the range to
649, then 306\ will stay at 169, and 408 will changeo 64g.

. If usertakes data at 8g for both 368 and 400A first, anduserschange the range to 64q,

then 300A will stay at 8g, ad 40GA will changeo 64g.

cBs AOA AANOEQGEQGEIOAI bl EAG OAOA
Broadsens SV-A series vibration sensor data acquisition supports adjustable sampling rate,
adjustabldAQ (Data Acquisitionsampling modes, adjustable g rajagjustable DA@oints

(in single DAQ, multi DAQ and single FFT mod®AQ synchronization in the same group
(C A IndaNdnd adjustable trigger threshold in trigger mode

Manual DAQ Switch:

DAQ mode: Single DAQ

Rate (Hz): 3.2kHz

Range: 8g

DAQ points: 2048

Save data to database:

CAdWaNB! v Y2RS YR 2LIiA2ya
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@ Broadsens

The supported sampling modes are:
Realtime mode

Synchronized regime mode
Batch mode

Synchronized batch mode
Single DAQ

Synchronized DAQ

Multi DAQ mode
Synchronized multi DAQ mode
Single FFT mode

Live FFT mode

Trigger mode (released in May, 2023)

= =4 =4 =4 4 8 -a -a o oa of

Each mode has an idditation number, as shown below. When the history data is exported
or transferred via MQTT protocothe data acquisition mode and the sampling rate are also
included. The sampling mode and sampling rate can be useddastuct the data.
¢l oosE G | OljdAaArdAazy Y2F

Data acquisition modes Identification code
Realtime 0

Synchronized regime
Batch mode
Synchronized batch mode
Single DAQ
Synchronized single DAQ
Multi DAQ

Synchronized multi DAQ
Single FFT

Live FFT

Triggermode

OO NO|O|D[WIN|F

[N
o

cuBp DEAR 1T AA ATA QAIAMEGITTANAA OAAI
In reattime mode and synchronized r¢imhe mode, vibration sensor takes data and sends
out data continuouslyThere is no limit on how lonthe data acquisition lasts in these two

modes, which allows the software to monitor down to 1 rpm rotating machine adjustable
sampling rateat realtime and synchronized retime modeare:

1 50Hz
1 100 Hz
1 200 Hz
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@ Broadsens

Since wireless network condition and the distance from the sensor to the gateway varies,
there is slight variation on the arrival time of the sample dettarefore, it is important to
understand that the time stamp for éx@ortedsensor data is only thiene that the data arrives
at the gatewayThere is a buffer at the sensor, that ensuresthiesensortakes dataat the
definedsampling rate (50Hz, 100Hz or 200Hz).

Realtime mode is great for live view of the machine vibration status time domai
analysis When the sensor is far away from the gateway, the signal becomes weak and data
could be lost during communication. In this case, the sensor vithmemit the data, which
can make the sampling rate lower than the given value. The longdistiiece, the slower the
transmission speednd the lower the sampling rate

For frequency domain analysis an unstable networkt is recommended to use single
DAQ mode, synchronized single DAQ mode,single FFT mode to ensure the sample rate at
the sensar

Starting fromBroadVibraversion 2.4.1, e synchronization numbés automatically
calculated based on the number of sensors in a gRdeigse note that since all sensors share
the same bandwidtlit, is recommended that the number of sengothe same groufs less
than or equal td (the maximum allowable number is. 8)

When the sensors in the same group are synchroizelle datathey start taking data at
the same timdt means that when a sensor connects to the gateway, the gatdwayrelease
the Astart DAQO command unless one of the foll
1. The number of sensors connected to the gateway is equal to the synchronization
number, or
2. The timer in the gateway reaches 30 seconds.

In the synchronization mode, the gateway wills s u e t he Astart DAQO
immediately once thall the sensors in the current group connect to the gatéhaygateway
will wait for the maximum of 30 second®ven ifthe number of sensors connected $s han
the numbef sensors in the current grqupe data acquisitioof connected sensovdll start
in30seconda f t er t he A DA Qotosave energynifiill sersors have gR&8I
(Received Signal Strength Indicatothe typical maximum connection time is less than 15
seconds. The 30 second limit guarantees that if thereus af the rangédulty sensor irthe
same groupthe systentan still start and finish the DA@ithout waiting anddraining the
connectegensrsbbattery indefinitely.

In realtime mode at 50Hgampling rag, the power consumption of SVA series sensor
is less than 20QA in averagg(C A wlaNWhich is the best in the industiythen calculated
with 1,000mA battery capacity, SVA sensor can take data continuously at 5@4zhours a
day, 7 day a week for more than 6 months bafepéacing batteryThe real battery capacity is
1,200 mA in room temperature. In harsh environments, the battery capacity will be reduced and
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@ Broadsens

t h at @Bmadsehgsel,000mA capacity for the calculatibmreflect more realistic battery
life estimate

[Tips]

Pleasenotethat the higher the sampling rate, the higher the noise. The higher the g range,
the higher the noise too. SVT4@0will have slightly higher noise floor than SVT20Q and
SVT300A at the same -gange, sinceSVT400A is designed for hiy g measurements.
Thereforepsershould choosproperg-range and the sampling rate basethervibration level
andbandwidth requirements achievehe optimal signal to noise ratio.
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Please note that although tI8/T-A series sensor and gateway can acquiav
acceleratiordataand temperature datantinuously nonstop for months, the database coming
with the gatewaygouldbe overloaded with such big amounts of daté&pical symptom of an
overloaded system is the CPU usage spikes over 100% even if there is no acties&NEB
data acquisition going on. The active memory usage is also more than 50%. When this happens,
it is required to delete the history from the database.

To take data continuouslyfor a long time, it is recommendedto use a more powerful
dedicated server locally or on the clouds to handle such large amount of data. Usam
turn off Asaving data to databaseotosemdt ch,
data to the data server By doing this, the system can take data fanany months nonstop.

Gatewaywwith extended memory (4GB or 8GB version) also allow users to takdata
continuously for a much longer tinlean2GB RAM memory

It is safe for the SVAV series sensor taking data continuouslly years sinceSVT-V

25
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@ Broadsens

sensor®nly send outomputedesults instead of raw datiaence much lower datalume.

quB ¢ "IAIOBAE AT A OUT AEOT T EUAA AAOGAE 11 AA

In batch mode and synchronized batch modeSthE-A seriesvibration sens@(SVT200
A, SVT300A and SVT400A) take a collection of dats820 samplepat the guaranteed given
frequency,andsend the data out wirelessdy the same timelhe process repeatsitil the
gatewap s DAQ switch is turned off

Batch mode timing chart is shown @A IwzaNEthe following picture, the DAQ time is
shown in blue arrowed line, and the data transmission time is shown in yellow arrowed line
(raw data transmissionAt high sample ratehherecould bea smalttime gap between each
batch since thdDAQ speectouldbe highethan the wireless transmission spaelligh sample
rate

DAQ DAQ DAQ DAQ DAQ DAQ DAQ DAQ

Data transfer Data transfer\ Data transfer Data transfer Data transfer Data transfer Data transfer Data transfer
| D VI Dl 1 o > D
320 points 320 points 320 points 320 points 320 points 320 points 320 points 320 points

CAIWaNB i OK Y2RS GAYAy3a OKIF NI

When the sampling rate is lower, and thentime gapbetween DAQ and data transfer
smaller. At 400Hzor 800Hz there could be ndime gap in between since the wireless
transmission speed could be well above the DAQ sjie¢bd gateway is close to the sensors
The time gap is affected by many factors such as the distance between the sensor and the
gateway, intedrence and barriers in between.

The batch mode igery energy efficient. The latest testing data show that the batch mode
power consumptiois about 40QA in averageAt 3.2kHz sampling rate batch mode, the power
consumption is onl¢¥35uA (C A 3rdaNHease note that the new batch mode consumes slightly
higher power than previous version, since 100ms break is removed in the new version.
Moreover, the sesor sends out data in parallel with the data acquisition, instead of waiting for
the end of data acquisition. This allows the throughput to be more than doubled.
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In batch mode, high frequency faults can be detected during data acquisition. Since in batch
mode, the vibration sensor can continuously work for a long time with extreme high battery
efficiency, the defects from machines can be completely covered.

The ajustable sampling rates at batch madesynchronized batch mode are:
1 400 Hz

800 Hz

1600 Hz

3200 Hz

6400 Hz

12800 Hz

25600 Hz

=A =4 =4 4 - 4

¢Bo 3ETCIA $11 IiTAA AT A OUl AEOIT EUAA OET CI

In single DAQ and synchronized single DAQ mode, the sampling freqiegcaranteed
at thewirelesssensor sideThere is a circular buffer at the sensor that saves the data to insure
the sampling rateTherefore, even when the wireless transmission speed may vary from time
to time, the sensor can guarantee the sampling rate.

Each sample is 6 bytes long, which contains x, y and z axes acceleration datzitin 16
format. The number of samples can be atid in single DAQ modeC(A NS
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Manual DAQ Switch:

DAQ mode:  Single DAQ

Rate (Hz): 3.2kHz

Range: 8g

DAQ points: 16384

Save data to database:

CAIwWzZNBy It S 5! v Y2RS &l YLX S LRAyida |R2dzaldyYSyl

The adjustable sampling rates at single DAQ modesgndhronized DAQ mode are:
1 400 Hz

800 Hz

1,600 Hz

3,200 Hz

6,400 Hz

12,800 Hz

25,600 Hz

=A =4 =4 4 4 4

The adjustable number of samples in single DAQ mode is:

1 2,048
1 4,096
1 8,192
1 16,384

In the single DAQ modeht vibration sensor takéise selecteciumber ofsamplesat the
given frequencyand save the data at the sensor budiied starts transmitting at the same time.
Typically, the data acquisition time could be much faster at high sampling hateforejt is
normal that the sensor already finishes data aitiguisbut the data transmission is still in
progress. Single DAQ and synchronized DAQ mode are ideal for FFT analysis.

In the single DAQ mode, the gateway will check the number of sensors that finished data
acquisition and transmission of data to theegay. When all sensors in the same group finish
data acquisition and transmission of data, the gateway will automatically turn off the DAQ
switch.It is recommended to add a stop timer for single DAQ, in case that a sensor in the group
ismovedoutofthe ange of the gateway, or damaged by acc
section on how to set up a timer.

[Separator data]

Starting from sensor firmware version Zakeparatdboundaryis added at the end of each
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@ Broadsens

sensor 6s s i nognake it éagie@formseis to finsl the correct ending of each single
DAQ. In previous sensor firmware version, users need to use timer marker to find the end of
single DAQ samplesThe separator dataasall zero values at x, y andaxes(C A 3 wZNB
Because in real world, it is impossible for the acceleration data to be all zero in three axes. The
length of the separator is 40 data points.

Attention: In history data page,the exported CSV data file includesthe data arrival
time (transmission time)from the sensorsto the gateway The time stampis not related
to the sample rate Thetime stamp isused to save the data and retrieve the data from the
database.

For vibration analysis, after a user queries the data from the database, then the time
stamp can be ignored and the sampling rateshould be used for FFT analysis

[Data reconstruction]

Data can be reonstructed as the following:

9 Discard ag separator data (X, y, z axeslues arall equal to zero)

1 The DAQstartingtime can be set to the arrival time of the first data sample (x, y and
Z axis).

1 The DAQendingtime= starting DAQ time + maber of samples /sampling rate.

For example, ifusertakes 4,096 samples at 12.8kHz, and the first sample arrives at
11:09:08. Then théme stamp of each point is as follows:

Data arrival ime stamp Sample index
11:09:08 1
11:09:08+1/12800 s 2
11:09:08+2/12800 s 3

11:09:08+ 4096/12800 s 4096
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@ Broadsens

8355 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8356 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8357 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8358 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
835‘31 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83601 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8361 Fri ng 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)

8362 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8363: Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8364‘ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8365 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8366 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8367 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8368 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8369 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8370 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8371 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83721 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8373 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8374 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8375 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8376 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8377 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8378 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8379 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8380 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8381 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8382 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8383 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83841 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8385 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83861 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8387 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8388 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8389 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8390ﬂ‘ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8391 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8392 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8393 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8394“ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8395 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8396 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8397 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83984 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8399 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8400 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8401| Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8402 |

laap3.

32 5 3200 0.86327 0.107421 -0.39062
32 5 3200 0.861317 0.105467 -0.40429
32 5 3200 0.865223 0.097655 -0.40624
32 5 3200 0.871083 0.093749 -0.39257
32 5 3200 0.865223 0.089843 -0.3789
32 5 3200 0.851552 0.101561 -0.37304
32 5 3200 0.853505 0.111327 _ -0.375
32 5 3200 0 0 0
Separator
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 o!
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At synchronizeaingleDAQ mode, sensaiin the same grougtart taking datat the given
sample rate at the same time, and finish data acquisition at the same time. The sampling rate is
guaranteed at the sensor siddiming chart of the synchronized single DAGbde is shown

C A 3wzaN&he figure,

f At _cO0 means sensor
can vary from sensor to sensor in the same group;

1 A
f At _trans_sO means
but there could be slight variance;

T At _dag_doned means

T it

NEIFR&Sya t NRPLINRASGF NEB

connecti on

sensor

sensor

dat a

DAQ

LYF2NXIGA2Yyd C2NJ

ti me (when s

At _daqg_s o0 meacquisitios san 8ne rwhichddppens at the same time;

trans mi

finishi

_t r a n ghe skpsareaia transmission finishing time, which could vary a lot.
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@ Broadsens

Data transfer starts

DAQ start time DAQ finish time
Sensor 1 | >
te t_dag_s t_trans_s t_dag_done t_trans_done
Sensor 2
te t dag_s t_trans_s t_daq_done t_trans_done
Sensor 3 ! >
te t_dag_s t_trans_s t_daq._done t_trans_done
Sensor 4 >
tc t_dag_s t_trans_s t_daq_done t_trans_done

CAJuWzNBY OKNRY AT SR aAy3atsS s51v Y2ZRS GAYAy3

In the synchronization mode, the gateway wills sue t he Astart DAQO
immediately oncell the sensori the current group connect to the gatewiye gateway will
wait for the maximum of 30 secondsven ifthere are sensors not connected to the gateway,
the data acquisitioaf connected sensovgll starti n 30 seconds after the AL
issuedto save energyThis is useful if one of the sensors is faulty (for example, run out of
battery), then the other sensors can still take data without waiting indefinitely.

At single DAQ mode, the sensor takes data and transmit the data at the saméttitme wi
maximum capacity, so that the average power consumptitigligly higher in this moderhe
average current can reach to4281A at peak usagwhen the sensor is taking data and also
transmitting C A 3rd3NB12.8kHz Thecurrentdrops dowrto 3381A when data acquisition is
finished and only data transmission is in prog(€ss 3B

After all data transmission is finished, then $le@sorcurrent drops down to around 13QuA
since the sensor is still connected to the gateWagr should turn off the DAQ switch after
the single DAQ is done to save sensor power.

Since wireless network condition and the distance from the sensor to the gateway varies,
there is variation on the arrival time of the sample dathe sensor detts that a packet is
lost, then the packet will be teansferred to the gatewayherefore, it is important to
understand that the time stamp for the sensor data is only the time that the data arrives at the
gateway.

There could be only a few hundred samples per second arrived at the gateway. To re
construct the data at the gateway, the sampling mode and the sampling rate used at the sensor
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sideis also savedlo reconstruct the datplease use the sampling rate iastef the time stamp.

10008

0pA
000022 000024 000026 000028 000030 000032
074040 000.000 000.000 000000 000,000 074040

Hold SHIFTALEFT CLICK and DRAG to make  selection

427.614 16.86ma 10.00s 4.28mc

$$$$$

CAIWzNBYy It S 5! v Y2RS glA6KS NI 202K/ a5deWLIG-AY2R/ G NI yaYAaaiazy

opa

000002 000004 000006 000008 000010 00.00.12
62759 000000 000.000 000000 000000 627590

Hold SHIFTHLEFT CLICK and DRAG to make  selection
......

338.45.a 16.91ma 10.00s ‘ 3.38me
average max time

CAIwWziBy It S 5!v Y2RS LIR2gSNI O2yadzYlLliazy | FGSNI 5! vz
¢aBt Ol OE $!A1 @UT AKEOTTEUAA 101 0E $!11 11TAA

Since BroadVibra version 2.1.7 and S¥ATseries sensor firmware version 2.2, the new
multi DAQ mode is added. Multi DAQ mode is the continuous run of single DAQ mode. This
modeallows almost continuous data acquisition at ligimple rate, whicls useful for long
time data acquisition and predictive maintenance.

The adjustable sampling ratesrailti DAQ mode are:
1 400 Hz
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800 Hz
1,600 Hz
3,200 Hz
6,400 Hz
12,800 Hz
25,600 Hz

=A =4 =4 4 -4 4

The adjustable number of samples in multi DAQ misde

1 2,048
1 4,096
1 8,192
1 16,384

The timing chart of multi DAQ mode with a selection of 16,384 points and 2,048 points is
shown inFigure 30. One can see that the DAQ typically finishes faster than the raw data
transmission. When the circular buffer is filled up, then the sensor will wait for the data
transmission to be finished floee it starts the next DAQ. Therefore, 2,048 sample points has a
smaller gap between each DAQ compared to 16,384 points. 16,384 sampling point gives a large
number of continuous DAQ compared to 2,048 poistdow sample rate such as 400Hz, the
time gap could be equal to 0.

Multi DAQ mode

DAQ DAQ DAQ
16,384 3 j=—————1 o =1
points [ Raw data transmission Seqarator Raw data transmission Separator N
16,384 points 40 points 16,384 points 40 points )
DAQ DAQ DAQ DAQ DAQ DAQ DAQ DAQ
=) = =) = =)

2,048
points I

Raw data Raw data Raw data Raw data  Raw data - Raw data  Raw data Raw data
- R

40 points

t
CA3dazBzt GA 5!'v Y28 YLk WAW2YORFNImMc Soyn LRAYyGa G2 wHIn

At the gateway side, since data arrive continuously, a separator is usdidthe data
belong to which DAQ. The separator data is all zero values at x, y-axekzBecause in real
world, it is impossible for the acceleration data to be all zero in three axes. The length of the
separator is 40 data poinisdure31). FromFigure31, the time stamp is only used to save the
data and retrieve the data from the database. For vibration analysis, after user queries the data
from the database, then he should ignore the tinnepstand reconstruct the data based on the
sampling rate. In this example, we used 12800 Hz sampling rate.

User may also notice that the real data length is slightly longer than the specified data
points. This design gives some extra data points anchigiees that the FFT analysis has
enough points.
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16718‘Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10156 -0.00928 -0.97705
16719 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10498 -0.01855 -0.98144
16720‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10352 -0.01953 -0.98926
16721 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10254 -0.01367 -0.98974
16722 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) Sepa rator 32 6 12800 0 0 0
16723? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16724/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16725? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16726/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16727? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16728/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16729? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16730/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16731 ‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16732/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16733? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16734/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16735? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16736/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16737? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16738/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16739? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16740/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16741 ‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16742/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16743? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16744/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16745? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16746/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16747? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16748/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16749‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16750‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16751 ‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16752/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16753? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16754/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16755‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16756‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16757? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16758/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16759? Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16760/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16761 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16762 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10791 -0.01709 -0.95801
167637 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.08643 -0.01904 -0.95068
16764/ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.0708 -0.00439 -0.94775
167657 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.09375 0.005371 -0.94629
1676677‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.12549 -0.01758 -0.97607

CA JdaflB LI NI R3/NIARRISG I'ydzt GA 5! v RIGI

At synchronized multi DAQ mode, the data acquisition is synchronized for the sensors in
the same group. The timing chart of synchronized single B4 sensorss shown below
(C A 3aNG synchronized DAQ mode, sensors in the same group start taking data and finish
taking data at the same time. The data may arrive at the gateway at different time. When the
last set of data from the sensors arrive at the gatewaw, ttiee gateway issues a new
synchronized starting DAQ command, and the sensors start taking data again immediately.

For each DAQ, the sensor data are separated by the separator again for easy data re
construction, as shown @A JaaNS
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Start taking data

Start taking data

Start taking data

DAQ DAQ DAQ
Sensor 1 Raw data transmission SEP?fﬁ.tDT Raw data transmission Sep?:tor

DAQ DAQ DAQ

) ) ——
Sensor 2 Raw data transmission Separato: Raw data transmission Separator ‘ .\

i 3 - >

DAQ DAQ DAQ
Sensor3  Raw data transmission Separator Raw data transmission Separator

: Dmp >‘  —

DAQ DAQ DAQ

— I "
Sensor 4 Raw data transmission Separator . Raw data transmission Separator

v Sup  —
1
CAJdzNBY OKNRBRY AT SR YdzZ GA 5!'v Y2RS GAYAYy3I OKI NI
BroadVibra software automatically removes the separator during history data review,
vibration trend analysis and FFT analysisf owant t o use the mul ti DAQ
another vibration analysis software, then it [
before the analysis.
¢8u8u 3ETCIA &&4 11AA
I n single FFT mode, al | sensor s onteit,he s ame

and the FFT analysis reBufgaiesfshbownei hsthbhenbo

t hen t

he sleypwsaft ¢emakies

measur ed

and

d altearepceimsad tua &t h e

saveniinhe heodadtmbalsart b

Gateway status

CPU Usage

Total (MB): 30385

Uptime:
5d-20h-50m-45s

NE I RasSya

t N2 LINA S NB

SVT-A Series Acceleration (g)

Bl i
21 AR bl o Ed s TRt g e

CAJads\By It S CC¢

LYF2NXIGA2Yyd C2NJ

DAQ Control

BLE connection LED

Zone: zone 5 (Group:05)

Manual DAQ Switc
DAQ mode: ~ Single FFT
Rate (Hz):  1.6kHz
Range: 89
DAQ points:

4096

Save data to database:

LED

CLEAR ALARM

Y2RS
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@ Broadsens

Similar to singlpearlbbA@rmoddaebfa €éasachdsiedghéeé FRE,
the system knows when aSeasmmlsiomg frianties,heBPAQ a0
acceleration range can be adjusted at single F

FFT result is saved under the following dire
/ homefapgivi bra/ fft/ sensor/IfhO/IFeFNTaPoei nt s/ s a my
whefisensodrsl t he sensor | D t akIiAmRT Pddaiteat sihne t he

number of FFT points fis(alnp2leeiddatt he HOAQpIpiontsat
fis ampl e Raitse Schaal &staempsicea laenfiipi al reann@aemeéelre FFTFDrl e na
exampl e, i f sensor numbewi 1l ansetl@ptatked @9 @ gp
sampling raltlg FEeneseahstdcheceandibree cftoournyd at

/| home/ pi/ br2ad48ibesa@aofft/ 11/

Sample rate scale is used to obtain the real
domain analysi s.
The corresponding file name i s:

Year Mont hDate_ HHMMSS sensor | D.json

I f n AME@& T ondfpiaggiie i ngFAEBs wi t ch is enabl ed, then t
transwiia ttelde MQTT brokeMQTd® &FTeinmo bierna gJeS@Nr . Th
for®@adty acceleration FFT result is transmitted
apply advanceede nffai A hheetr eso,icnpritveedEsT cdoopnafgieg, and use
remote FFT analysis feafWirel eBlsegaé¢ edfeofre MQITAd g
det ai | s.

Single FFT mode is to help user gquickly 1l ook
condition. Us dFFT ammmpdgdilamd peor form the FFT an
the FFT redamdi mndlata ment o CSV file. There is
mode. To apply a filter to fRFAe ada@taggei.tshen it n

In the single FFT mode, the gateway will check the number of sensors that finished data
acquisition and transmission of data to the gateway. When all sensors in the same group finish
data acquisition and transmission of data, the gatemill automatically turn off the DAQ
switch.

¢c8u8¢ ,EOA &&4 11T AA

Live FFT mode isiver yt egsdiédnaghyhinaut onhe proper
including the athkhel esampirmaghdanageldEass . mode can
al so be used to diagnos$e mahcbkbi modeondienisoms
continuously. Ti me domain waveform is displ aye
di splayed in the O®M3IadBn chart of the GUI (
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In live FFT mode, al | sensors in the same gt
Hence there wildl be a del ap méssagal Bicmdpwi Wi o
up at the top right corner of the browser to s
User can stop the data ac@Mainsuiatli oDnOQ8E insgwiirttéecrme by

34

User can adjust the sampling rate and accel e
points is fixed at 2048 points in the I|live FF
analysis result i's not saved,eshotke theé st imme ed
and frequency domntaiimme . walvfe fsoametihni nrgeailnt er estin
turn of the DAMFIwiattphysansd per f orwn tthh.d iHRTe rasn :

Live F®KT Arfelde |l t wislflernroetd bvei aa RMAQWT T apgraotc@amo Ib.e
transferred in risalnstodompa alfive) TeaTnadidbrafgigg t h e

DAQ success

Starts FFT calculation and new DAQ
Gateway status SVT-A Series Acceleration (g) DAQ Contro
nx Wiy Wz Wzx Wz 122

W 2x W2y
CPU Usage

\ > 4 BLE connection LED
r. '

Zone: zone 5 (Group:05)

CPU Temperature

DAQmode:  Live FFT
Rate (Hz):  1.6kHz
ange: 89

Data storage
S Save data to database:

5594MB
03 .
< Acceleration alarm LED

Total (MB): 30385

e Temperature alarm LED
(Y 0 L; $ ‘ ¢ - . . ‘ : . ‘ :

CLEAR ALARM
5d-21h-24m-42s

CAJdaNBE S CC¢

2.5.7 Trigger mode

Trigger mode is especialsl y hagefpelritodi captaurrae
met hoalrs not capture. This mode can also effect
and to be analyz®dtbyggseer snodBp redex d sgegreg s swpnptl e s
by wWedeérn ned sample rate, which is very wuseful t

trigger event .

Trigger mode is also very effecti-vei goercaptu
buf(Feg3klen this example, a threshold | evel of O
of the acceleration | evel at x, yoor wz !l aximar &f
the vibration event, save up to 520 trigger sa
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The trigger | evel can be adjusted from 0. 1g
a sensor, then the senmplrewiilfi woer besdtri gpet
at 9g, and the maxi mum-Aadcse |8¢gyr,attihoenn rtahneg es eonfs oS
triggered.

0.5g -

Cl
c
S
2
[
8
8
[
o
Q0
<

-0.4
-0.5g 0

" May 10,

Time domain waveform
DAQ mode: undefined; Sample rate: 3200 Hz; RMSx:0.039 RMSy:0.046 RMSz:0.029

“‘x;‘_ HJ‘”‘ Lok né\f“j, il

PRTRT TN
| |

0.2 X 0.6

2023, 8:42:31 PM Time (seconds)

CAdadzllR201 SoSyid OF LIXidzZNBR o6& RSFAYyAYy3d | GNRIISN

Anot her wuseful application of the trigger mgc
conveyor system, the sensors are mounted at di
di fferent ti me, which requires thatattdrse. slefnstoh
sensors are arranged at the same group, then s
on. I f sensors are arranged at different group
vi bration event. Wit e tamir@aqeagre dmo cdhe ,t hee rssaames ga:
mo d e , and the sensor only takes data when the
capturing the vibration event.

To captutrtei ddher ppeAnsesnsdrhendgsa/dis to-sampl e ¢
seted rate, buffer the dat a, and compare the v
rate, the more power it consumes to process ar
trigger mode (before the sendarflladd)betasieggemed)
the sample rate.

TabdSampl e rate and power consumpt i
Sampl|400 [800(16003200(6400({1212800(25600(¢(
rate
Currel267 [|280(307 |360 469 679 1, 06(
(UA)

To combhaemeavegr of the sensars,e ittriiggereamomdme s

rate

| ower t hamarmplOd Hrzgt eorf diri Adht eh ot i vediyod aof
38

.NRIFRaSya tNRLINASGOINE LYT2NXYIFGAZ2Yd® C2NJ . NBIFRaSya Odzaid2vSsI



@ Broadsens

V sensor can be used-Atcemsiogger whhe hDAQ wofer 8V
(Requires BroadVibra version 2.7.7 and above).

Trigger mode i-A sadrdieads tsoensher Svalf t er BroadVi b
firmware vesshebpnr2fvrétwand version 2. 7.

¢33 AOA AAOA O AAOAAAOA
Indefault,h Save data to dat ab asemrsd dadavisisavedhntoithe t ur ne
database coming witthe wireless gatewalC A 3 aNBhe database installed the wireless

gatewayis InfluxDB, which is a time series databaisignedor IOT applicationsThe data
can then be retrieved for review or downloaded later.

The database uses UTC time internally. When querying data from the database,
BroadVibra software converts the UTC time to local time. If users change time zone, then the
clock at the gateway should be updated to the local time for correct time didpdiyne zone
can be adjusted by SSH to the gateway and change its time zone.

If user wants to take datantinuouslyfor many days nostop,thenit is recommendetb
turn off MAsaving dat MQTT datatransmissiom voesaend rawndimta c h and
the servein real timeinstead.

DAQ mode:  Single DAQ
Rate (Hz): 1.6kHz

Range: 8g

Single DAQ pts: 16384

Save data to database:

CAIaablB Gl al @gay3d agiioOK
¢8x 3AIPIETC OAOA

Broadsens wireless vibration sensors have in
Starting from Br oadVA bsrear ivedsrassigdnns oxrf anned nceadnh éb eS V-
for more accurateTheegeaersoygdleal g hitaynp isgeelcli yf i Fei
rate. For exXamwmphesorSVAKOBygphenl $gmale rate tha
SVT3m0and SAVEZLhGor hawBébs thy giheal Isamp%e rate t ha

For exfamphe,specifiedz samdl| #&sh ecalsoecnks srri2ns . 26% f a

than s,péeehktisednsor is actually sampkeiagmpte(25
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rate scale paramedmpl é sr atppd i fcmdbme5Qlz abp t o 2

The sample rate can beprapeéebnradimmlbebay megti evri ng
The default sampl ePlradee sciBfFé&r dasdépohbed. 1) 02.
on how-ttumefithhe sampl e rate snwal en efeadcetdo rf o(rwhgiec
applichadhmmAS¥Temsoampl e r aden skreal &d jiSeEattssodr at  t |
Conf i gapragtei.on

o811 OERABEO A 6 EAOCABDEIIOET ¢

The second page of tlmshboardhomepage in the special editics)ows theSVT-V
seriesvibration sensar continuowsly monitor vibration in real time SVT-V serieswireless
vibration sensarinclude SVT208V, SVT300V and SVT400V, with acceleration rangep
to 8g, 16g and 64g respectively. Thegn monitorboth low frequency and high frequency
vibration events in real time 24/7 nstop(Figure37), and provide response withinssecond
typically (Firmware versior2.1 or later is required for 0.5 second response. fiimeresponse
timewas about 1 secormkfore firmware version 2)1The 0.5s response time of S\WTseries
sensoramakethemthe fastest reaime lowpower wireless vibration sensor in the industry
(compared tdixed 90sor 3,600sresponse time from other similar products)

SVT-V sensorgnonitor the machine/structure vibration all the time. Wtrery detect a
vibration/impact/shock event, thémeyswitch to6.4kHz sample rate acquire a fixed umber
(320 points)of sample for vibration analysis and sends the result to the wireless gateway.

Starting from BroadVibra version 2.7.2, an S¥Tsensor can be used to trigger SXT
sensords DAQ. User can set up a threshold | ev:q
temperature of the SVV sensor, and when the threshold is exceeded, then aeseR¢T-A
group can be triggered to take data. Please refer to the alarm setup section of the manual for
details.

The default trigger threshold is 0.fgall x, y and zdirections so thatan SVT-V sensor
can capture even smaibration eventsThe vibation level shouléxceed).1g for a period of
more than 30ms to trigger the highpeed modéf the vibration level exceeds 0.1g in any axis
(X, ¥, 2), then theSVT-V sensor will switch to higispeed mode, calculate the vibration
parameters, and send out the reduits can remove the environment noise interference.

If there is no vibration event detected, then the SA3ensor still toggles t6.4kHzhigh-
speed modevery 10s, acquire data, analyze data and send out the result.
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There are three curves in this page. Tdpecurve shows vibration velocitgMSin mm/s
orinch/sunit(t he wunit selection can be . AEByYuwsted at
sensomeasures the vibration velocBMS valueby integrating the acceleration values. The
left curve in the bottom chart shows the acceleration RMS value. Angehdracceleration
can be detected effectively by looking into this cl@@h Ja3NBhe right curve in the bottom
charts shows the structure/machine contact suréspérature.

Theestimate obattery lifeof an SVT-V series sensor is as follos | opj: S

¢l opf{ G aSyazNJ ol iGSNR fATFS

Total triggeredtime Battery life estimate in room
(monitoredmachinevibration level>0.19 temperature

24 hours alay, 7 days a week 19 months

12 hours a day, 7 days a week 3 years

8 hours a day 4 years

Not triggered (send out measurements every | More than 8 years

Since SVTFV sensors acquire acceleration data at high sampling rate of 6.4kHz, it can
detecthigh frequency defects effectively. The sampling rate of an-8\8Ensor is fixed at
6.4kHz in default from the factory. Please contact Broadsens to use other sampling rate in high
frequency mode.

In default, the bandwidth of an SW sensor is set at (Hz to 3.2kHz, which covers
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wider bandwidth than most other overall vibration sensors. This enables the S&fIsors to
be used for both rotating machines and-ratating machines. S\VVV sensors can also be used
for civil structure monitoring due to itew low frequency monitoring ability.

Please note that even if the SWTsensor is not triggered, it still toggles to the higieed
mode, take data, and send out result every 10 sec®id3azsliBwsan SVTFV s ensor 6s dat ¢
when a machine is turned on and off.

Each wireless gateway is configured to monitor a fixed group of-@\$€ries sensors
before BroadVibra version 2.7.Bor BroadVibra version 2.7.0 and higher, each gateway can
monitor multiple groups of SV-V series sensor#t is recommended to monitor up 56V T-
V sensorsn each group, and up to 30 S\Tsensorsat each gateway.he SVTFV sensoiD
and group number are & at the factory. The SVV group that the wireless gateway monitors
can be adjusted at the ASensor configd page.

SVT-V sensors witldloublescrew mount enclosutes high precision temperature sensor
integrated at the bottom of the sensor, so that it can measure the structure/machine surface
temperature effectively.

An SVT-V sensorhas seHcalibration ability forthe acceleration and temperature
measurement, shat there is no calibration required in field usdggch time when the SVT
V sensor takes data, it automatically performs thecsgibration.This can save labor costs and
ensure the quality of data in the long term.

CA JazNBNHzSi NBS € OA 0 NI (A R 4353 \aRINENR y I 0 &

In the side panel of continuous monitoritige ISO 10816tandardablecan be referretb
check the machine conditioriBhe green color means normal condition, yellow color means
Afineed attentiond, orange col or means fAprobl ema
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Usermay also refer t€ A JalzfhBmotors statusPlease note that the values in tigaire
is for reference only. The threshold value may need to be adjusted for each case.

Group 1 Group 2
ISO 10816-3 Large machines Medium machines
300 kW < power < 50 MW 15 kKW < power < 300 kW
in/sec | mm/sec Motor Motor
peak rms height >315 mm 160 mm < height <315 mm
061 | 11.0
PDamage o
039 | 7.1
025 | 45 Restricted operation
019 | 35
0.16 | 28
0.13 | 23 : ed operatio
008 | 14
004 07 - U - U —e
0.00 | 00
Foundation Flexible Flexible

CAddadBh wmnymc GFoftS F2N Y2(2NE&

Before BroadVibra versio2.6.0, user needto manually adjust the acceleration RMS
offset. Starting from BroadVibra version 2.6.0, the S¥Bensors automatically remove the
acceleration RMS offset at the sensor side.

Vibration velocity RMS, acceleratiorRMS and temperature alarm can be set up for
continuougreattime vibrationmonitoring.The al arm t hr eshol d can be ac
s et up inCp Aazt¥ibration velocity exceesia predefined alarm level and the LED turn
intoredcolorCl i ck on AC|I ear alarmodo button to reset t

TFEOOT OU AAOA OAOEAx AT A A@gbi 00

Thanks toits integrated time series databaBer o ads ens 6 s woiffarsetleess gat e
ability to review history data easilyC A 3 dzZNBhere arethree types of vibrationand
temperaturesensorsand sensor type nae selected to review the corresponding history data.

The supported sensor types incl®éT200A, SVT30GA, SVT400A, SVT-200v, SVT300
V, SVT400V and SVT206T. In C A 3rdzi8BT-A series sensor is selectétihenfor thefirst
time a user logs in, the data review history panel is empty, which is n&fsssheed to select

sensor typesensor groupdatabase qugmethoda nd c | i ¢k o n tdisBawrnhei r mo b u't
data.

43
.NRIFRaSya tNRLINASGOINE LYT2NXYIFGAZ2Yd® C2NJ . NBIFRaSya Odzaid2vSsI



Acceleration Selection

DAQ mode: real time; Sample rate: 50 Hz

Sensor type:  SVT-A series

Select group:  Group 05 (zone 5)

Acceleration (g)

Select sensor:  select all

Query by relative time

Select points: 10000

10:59:40 10:59:45 10:59:50 10:59:55 11:00:00
Jun 9, 2023 ¥
Time From last: 10 minutes

Temperature

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA
10:59:44 10:59:46 10:59:48 10:59:50 10:59:52 10:59:54 10:59:56
Jun 9, 2023
k% 20 Time CLEAR ALL DATA FROM THE CURRENT GROUP

CAJduzaNB#i¢ ESNARSE aSyaz2N) KAad2NER RFEGF NBJASH
18p (EOOI OU AAOA NOAOU

There are two ways of history data query:figglative timé or byfistarttimed. i Quer y by

rel ati ve thelatestata lativeetathescurrent time. For example, a duration of 5

minutes will only show the data in thest5 minutesii Qu e rstartt i yme 6 met hod sel ect
starting from the provided date and tireB&ch method has its pros and cons. It is faster to use
AQuery by relative timed after a mmserdoesl DAQ to
not need to enter the datstatt amedotaimeowsfarmaer a
any data at anyme byselecting h e A sdndt ri tmedda ti enlf data weee taken afew

days ago and new data were taken afterthanfi Qu e rstartt i yme 0 shauld beauskd

18p8p 10AO0

AU OAlI AOEOA OEI A

Cl

To use AQuery by reiltachvef tiQedry thy nr @nat ihee
knob color turns into blue). In this mode, start time selection are disabled. A user first selects
number of points (for example 2000 points), then chooses the relative time (for example, 5
minutes). If there & data collected in the past relative time, then it will return the data curve.
User can zoom in the data curve and review the details. To save system resource, the
acceleration curve only shows the maximum number of 10,000 points. If there are more than
10,000 points, then only selected points are shown. For example, if user chooses 20,000 points,
then only 1 of every two points is shown in t
acceleration datao button t o dcetohtheoemldlataa he RAW
The options of relative time query are:
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5 minutes, 10 minutes, 30 minutes, 1 hour, 4 hours, 8 hours, 24 hours, 3 days, 7 days, 14
days and 30 days.

To quickly test the data review funation, us
startdo to acquire some dat a. Stop the data acc
click on the AZone 10 button, sel ect 20000 p ¢

will show the latest data.

18p8¢ 10AOU AU OOAOO OEI A

To query by Astart timed, turn aglitkfonthehe swi t c
s mal | calendar sign o@A IrdGhisrwill grimg up thé calendae A st ar t
selection.

Query by relative time:

Select points: 5000

Start time:
06/08/2023 11:08 AM

CONFIRM

CAIUaNBA O] OFEBYRIINSGR I&/G NI GAYS

Please note that different br cwsezsl®wsay show
the display from Google Chrom&ome browser such as Firefox may only show the date
selection C A AN

Start time:

06/09/2023 11:08 AM

June 2023 ™ “

Su Mo Th Fr Sa 12

28

4 01

02

03

04
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Start time:

06/09/2023, 11:08 AM

June 2023

CAJmzfliB NI G A YEOA BISf SAONIB\RAE o0 NRB 6 a SNJ

In this case, user needs to type in the time section manually. First click on ther hour
minute, then use keyboard to enter the desired valdeJ NS

Start time:

06/09/2023, 11:08 AM

CAdmzblBydzl t & SyGSNI GAYS 6A0GK CANBT2E O6NRH&SN

Afterselecting he start time, click on the AConfir mo
the selected data and tim@é X IWaNB Query by dAstart timeeod IS us
AQuery by relative timeodo does not work. The ma
by the APointsod option too (up to 160,000 poin

4
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Acceleration Selection

DAQ mode: real time; Sample rate: 50 Hz

Sensor type:  SVT-A series

Select group: ~ Group 05 (zone 5)

Acceleration (g)

A Select sensor:  select all

i A Y il LI ) i
. \f I VTHWM'WH\!MIlv'M‘WMW‘WNH\,WIV*"'\IH'IM“"W""W Query by relative time:

Select points: 5000

-1

11:04:10 11:04:20 11:04:40
Jun 9, 2023
Time

Start tim:

e:
Temperature 06/09/2023 11:03 AM

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

11:04:15 11:04:20 11:04:25 11:04:30
Jun 9, 2023
Time CLEAR ALL DATA FROM THE CURRENT GROUP

CAduzBzSNE o0& &adl NI GAYS

The number of sampl esntisdo ugpmpteirod.i m$itreae bdya tt aht
large amount of data could take a long time, it is always a good practice to only query the data
that one needsThe options of maximum number of query points ar60Q, 2000, 5000,
10,000, 20000, 40000, 80,000 and 160,000Please note that it could take several minutes
or longer to query 160,000 points of dataThis limit of the number of maximum points also
applies tol/th@Quempyt imyn.dat e

During database query, a popup message will show that quierpisgress. When the
guery is finished, the chart will update, and another popup message shows that the query is
finished. In case that the database query returns 0 data, a popup message will remind that user
should take data, or change query condition.

For SVT-A series sensogou can select all the sensors in the sgnoep/zondo review
their data, or seleét single sensdrom the sensor list in the selectg@up For SVT-V series
sensor(C A mANdd SVFT series temperature seng@A AmZNJPou can selech sensor
group, and cdtooo sree viiseew eecltlinabehb@me greypsselecbas dat a
particular sensdirom the selected group review its data.
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Velocity RMS Selection

Sensor type:  SVT-V series
Selectgroup: 1

Select sensor:  select all
Query by relative time:

Select points: 5000

07:00
Jun 9, 2023
From last: 8 hours

Acceleration RMS Temperature

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

08:00
Jun 9, 2023
CLEAR ALL DATA FROM THE CURRENT GROUP

CA dJuaNB+¢ & ANWER NI 2NE RIGF NBJASH

SVTT Selection
Temperature
Sensor type:  SVT-T temperature sen...
Select group: 1
Select sensor:  select all
Query by relative time:
Select points: 5000

From last 24 hours

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

00:00 08:00 UH
Jun 9, 2023

CLEAR ALL DATA FROM THE CURRENT GROUP

CAIuzNB® (GSYLISNI GdzNB aSyaz2N) Rl NBOASSH

In the data review chamisercan take &naps hot of t he current curve
format(C A Ird3NIB the review of SVTA series data, the DAQ modes used and sample rate
will be shown. When there are multiple DAQ modes or sample rates, the software will show
all the DAQ modes and samplates in the data shown.
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Download plot as a png

Acceleration

DAQ mode: real time; Sample rate: 50 Hz

Acceleration (g)

17:51:55 17:52:00 17:52:05 17:52:10

Aug 8, 2022
Time

CAdmuzBBE I dzNBE 2 LISNI A2y

User can also zoom in/out the data easily by using the mouse to select aharBaliblsS
Click the Ahomed sign in the icons to return t
on the legend of a curve will hide the curve; click it again will show the curve. Thisdaatur
useful to hide some curves and focus on the interested curve.

Acceleration

DAQ mode: real ime; Sample rate: 50 Hz

—
o
2
[=
=]
]
o
L
[
3]
[*]
L=

17:51:52 17:51:54 17:51:56 17:51:58 17:52:00 17:52:02

Aug 8, 2022
Time

CAIuzB2YSR Ay @ASgs 2F GKS OdzNBSa

18BOAD A OxAOA AT A OOADP AAAExAOA

Step forward and step backward buttons can be used to moved conveniently toithes prev
data set or a | ater data set. They are | ocate
button to move to a previous data set (step ba

data set (step forward).

If there is no data returned, then the system will pop up a message window showing that
ino data returnedo.
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When user takes | ots of data in a short ti me,
return the maximum number of 160,000 points relatiibeccurrent time, to check more data,
user can use the step backward button to view data before the current data set. User can also
use fAQuery by start timed method by toggle off
knob turns intogrey coloni t hi s case), and then use the fAst
button the view data at different time.

For SVT-A series sensor, the step size is defined by the points, and upper bounded by
16,384 samples. For SV series sens@nd SVFT temperatureensor the step size is fixed
at 2000 points.

A A x s m A

18¢ 217 AAOAAQKART DOOADAOD

RAW data can also be downloaded frtha history datpage(C A IpiiNThe data format
is in CSV format. In default, the database saves history datalfayear. Data older thamalf
ayear will be automatically deleted. This prevents the data from takirigeuwhole storage
space. Therefore, it is recommended to upload
backup via the MQTT upload optioBroadsens provides standard server and software to save
the history data up to five years. Broadsens aleuwiges documents on how to transfer data to

the server or clouds via MQTT protocolinrealtimefl a customer 6s needs hel
private server or cloud, then please do not hesitate to contact Broadsens.

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

CLEAR ALL DATA FROM THE ZONE/GROUP

CAdpabB yf 2 R 2NJ RSt SiS KAad2NE RIGI
18 QRAxXAGRA Agbi 00

To downloadawdatafromaSVT-A seri es sensor Aim fMdHess omry
typedo dropdown -Meselki sedeeltedtSVZoneo dropdown

BN

zone thatthe sensorbelonggto n fisel ect sensoro dropdown menu,

i n, or keep the default option of dAselect allo
the date/time when the DAQ happens and the number of points. Click confirm button to query
thedata from the database. Then click on fidownl

dataSVT-A sensor6s raw data can al so be downl oadeoc

Usercan al so downl oad the temperature data by
dat ao Thhwet tRAW data file is in ACSVo format and

for analysiC A I@aNS
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n Data arrival time Sensor Mode Rate X_axis Y_axis Z_axis

Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00073 0.006348 0.995847
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00586 -0.00049 0.987546
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0 0.003418 0.989011
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.000977 0.000732 0.989744
nThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.000244 -0.00244 0.995847
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.001709 0.005615 0.999021
BThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00342 0.001709 0.981199
nThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00488 0.009277 0.998288
mThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.001953 0.009033 0.99072
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.002197 0.004395 0.985105
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.000488 0.004395 0.988279
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0 0.003418 0.995115
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.000977 0.001709 1.004392
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.001953 0.003662 0.997312
mThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00195 0.004639 0.992185
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00171 -0.00098 0.991697
mThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00439 0.00293 0.99365
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00269 0.000244 0.996335
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00122 -0.00024 0.990476
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 0.004395 0 0.982175
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00024 -0.00269 0.98779
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time) 11 4 1600 -0.00122 0.005127 0.992917

CAdpawB2 RFGF SELRNI

Data of SVTA series sensors can also be downloaded from the FFT analysis page. It is
recommended to use the data export at the FFT analysis page if single DAQ, single FFT, live
FFT or multi DAQ mode is used.

To download data from SV series sensor, i Hi st or y Ad axt i emapa type
dropdown menw, sealiectd. i1 ST ect the date/ti me ar
confirm button to query the data from the dat al
to download theverall vibraton data. You can also download the matching temperature data
by c¢clicking on the Adownl oad temperature datao

To download data fromSVT series sensor Aim fislessorytype
dropdown mentl, sxali ectd. AtiBsdndete humbdn & poihta. tChck
confirm button to query the data from the dat a
to download the temperature data. Plageeret he fAdownl| oad far&SYTEl er at i on
sensors.

18¢8¢ $AOA OAAT1T1 OOOOAOD

For SVT-A series sensor, data reconstruct is required to obtain the exact DAQrtme
example the time stampn column Aof C A Jplalidd be deleted safelgince the time stamp
shows the data arrival time to the database through wireless transmission. The time stamp is
used to save the damthe databasand retrieve the data from the database should not be
used for data analysishe time stamp showké time that the data arrives at the gateway, not
the data acquisition. For example, there could be only about 500 points per second for 3,200Hz

sampling rate per the time stamp. The data should be reconstructed based on the sampling rate
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in data analysi<Column B, C and D can also be deleted safEhe sampling rate used in the
DAQ is shown in Column D. This sampling rate should be used for the data analysis such as
FFT analysis.

If you use single DAQ mode or mullAQ mode, then the separator data (all zeros on X,
y and z axesinustbe deleted tofor the data analysis.

Data can be reconstructed as the following:

9 Discard ay separator data (X, y, z axeslues arall equal to 2ro)

1 The DAQstartingtime can be set to the arrival time of the first data sample (x, y and
Z axis).

1 The DAQendingtime= starting DAQ time + number of samples /sampling rate.

For example, if you take 4,096 samples at 12.8kHz, and the first sample arrives at 11:09:08.
Then thetime stamp of each poirg asthe follow:

Time stamp Sample index
11:09:08 1
11:09:08+ 1/12800 s 2
11:09:08+2/12800 s 3
11:09:08+ 4096/12800 s 4096
180 $AT AOA AAOA £0I i OEA AAOAAAOA

SVT-A series sensorata in the current zone selection can be deleted completely to save
drive space and speed up t hldatafrerhthdpraugznéqguer y. C
button, then a pepp window will warn user that all data in the current zone will be deleted
from the database. Choose ACancel 06 to cancel t
Please proceed with caution.

SVT-Vsei es sensor data can al ssdobsedetstednbdbygr s
then click on t hegroapzoné a b uAlltistoryddatd ch SVFviseries t h e

sensor will be removed afterpwddow ki ng t he AOKO
I f user wants to quickly delete all history ¢
page, using AReset databaseo feature. MAReset d

trend analysis.
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v EAOAOETT AAOA Al Al UOEO
There are two useftoolsinsideEBr o ads ens 6 s warvieation daga arplgsise wa y s
vibration trend analysis and FFT analyd##ore advanced analysis can be done using the raw

data.Vibration analysis applies to SVA series sensors only.
v 86pE A OOO@RAIN 1A AT Al UOGEO

Vibration trend analysis is very intuitive and useful to help users identify machine
problems quicklywhen time goes byThis is especially useful for applications where the
sensors are permanently mounted in a hazardous lodatioently, there arseverparameters
providedin vibrationtrend analysis:

1 Rms(root mean square)
True peak(maximum absolute valuaf both positive and negative accelerafion
Peak to peak
Crest factor
Kurtosis
Skewness
Mean
Standard deviation

= =4 4 -8 -8 -8 -9

Root mean squar@RMS) indicates the energy of the signal and has a positive effect on
wear fault and a weak sensitivity to early fault:

| —

2

)Ci.
1

n

Xpms = \

i

True peak, the maximum amplituf®m the datais always used to detect breakdown
accompanied by instantaneous impdtte true peak is the maximum absolute value of both
positive and negative acceleration in the given period.

Peak to peak is the maximum value of the acceleration minus the minimum value of the
acceleration in the time period. Peak to peak value is astdethgfrom BroadVibra version
2.7.5.

Crest factor is defined as the ratio of peak value and RMS. Crest factor can be used to as
a reference to judge bearing condition directly. The threshold value to judge physical condition
of bearing is approximately.5. Generally speaking, there could be local defect if the crest
factor value exceeds 1.5.

The mean value of a set of numbers,x n = 1, é, N, i s given by
1
I:N;l‘”
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In the following, we use symbol p for the mean value.
The variance of a set of numberg,x n = 1, é, N, with a known me
by the following euation:

The standard deviatiaiis a measure of the variability of a signal about its mean value.
For a vibration signal with a mean value of@ehe standard deviation is equal to the RMS
(root-meansquare) value of the signal.

The kurtosis of a set of numberg,x n = 1, dy: N, i s given

N
1 .
"= No? Z(f«n - #)4
n=1
where 0 is the standard deviation of the sig

The skewness of a set of numbers,x n = 1, dy, the followingsequgtionv e n

- ,
Y= No3 Z(-‘En - ﬁ*")g
n=1
The skewness is a measure of the asymmetrical spread of a signal about its mean value. It
is the ratio of the average cubed deviation from the mean divided by thefdhigestandard
deviation. Therefore, it is dimensionless. For a random variable with normal distribution, the
skewness is zero

# Home Vibration Trend Analysis Parameter Select

8§ Continuous

Kurtosis

CONFIRM

DOWNLOAD TREND ANALYSIS DATA

RESET TREND DATABASE

CAdpzBoNI GA2Yy GNBYR lylfeara

Vibration trend analysis is performed automatically to redeavorkload for user§.he
calculation time is defined at tfieT r e n d timercaUsercan sst up multiple analysis times
a day. Each timehen the timer activatethe software wilfeadthelatest 50,000 sets dfta
collectedfrom the past 24 hourand calculate the parameters at «sgercified time.

Note. If there is no data taken in the past 24 hours, then the trend analysis database will not be
updated to save system resource.
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Since the calculatiotpad could be heavy when there are lots of data ateysistimer
should besetat a time wherthere are no data acquisition tasks or data review tasks ongoing.
For examplewhenthere isdata acquisitiogoing onat 3am in the morning, the analysis timer
canbe set at 3am

Uses can add sensors at any time, or remove any sensors at any time. When a new sensor
is added, the software will start calculating its vibration trend. When a sensor is removed, then
the vibration trend from the sensor will not be upda

Vibration trend is calculated lgroup/zoneTo view the vibration trend, first select a zone,
then select the analysis parameter, finally se
button to load the analysis result from the databaseaVditable analysis days are:

7 days, 14 days, 30 days, 60 days, 90 days, 180 days and 365 days

Anal ysis result data can be downl oaded by cl
data is in CSV format facompatibility with mostnalysissoftwaresuch as MATLAB

Vi bration trend analysis data can be cleareq
button. Apopup warning message wil |l askdeewealr to con
the trend analysis resdibm the database

L 88 4AT ATANOK OFE1 OAOET C

FFT analysisandadvancediltering function areincluded with the BroadVibra software
installed aBroadsensvireless gatewayr his is very useful to identifynachineissues such as
bearingfault, or imbalanceFFT analysis can hgerformedat each vibration sensor.

v8¢8p &&4 AT Al UOGEO

In C A ImziiEe top chart is the FFT waveform, and the bottom chart is the corresponding
time-domain waveformThe filtering is disabled in this figure A No f i |l t er & i n t he
selection) The waeforms can be zoomed in easily for detailed view. FFT result and time
domain data can be downloaded from the interféere are two options to select the analysis
data:Use the latesiatg or use thelataat aspecifieddate/time This featureis i mi | ar t o fique

by relative timeo, or fAquery by start timeod in
To test the FFT functi on, user can choose fis

sampling frequency, for example 3.2kHz. Then select a group to take data.lCl on fi Manu al

starto to start the DARQ. After a sensor in the

will show the message that the sensor finishes taking data. Once all sensors in the same group

finish DAQ, the software automatically stopsDAQs er can al so click on th

turn off the DAQ any time. Then at the FFT analysis page, select a sensor that just finishes
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taking data, choose analysis points (1,024, 2,048, 4,096, 8,192 or 16,384 for single DAQ mode),
choose AUase oOdptiesemn, damd then click on ACONFI RM
be performed. The more points user selects for the analysis, the more time it takes for the
gateway to calculate the FFT.

FFT Plot: Water pump #1 @ Parameter Control

Peakband x: 120.33Hz; Peak x: 0.033; Peakband y: 180.89Hz;Peak y: 0.090; Peakband 2:51.00Hz; Peak 2:0.013

=11y
1.z
Sensor: Water pump #1 (ID:11) Y

m Sample points: 4096 Y

RPM= 1800
(30Hz) Use latest data:

Acceleration(g)

(722.7656, 0.01199419)
Filter type:  Highpass filter
600 800

Frequency(Hz) Order: 4th order

Cutoff freq(Hz):
1D

Time domain waveform
DAQ mode: single DAQ; Sample rate: 3200 Hz; RMSx:0.051 RMSy:0.107 RMS2:0.023
Measurements:  Acceleration

CONFIRM

Acceleration(g)

DOWNLOAD FFT RESULT

2023-07-16 08:52:16 Time (seconds) DOWNLOAD TIME DOMAIN DATA

CAdpaBB¢ |yl feara

The FFT plot shows the peak band frequency for the sensor at x, y and z axes, and the
associated peak values. The default unit is acceleratiom lregime domain waveform shows
the current DAQ mode, sampling rate, and RMS values in x, y and z axis. térenare
multiple sampling rates used in the selected data set, then the FFT analysis will show a popup
message warning the user that multiple sampling rate detected. The system will use the first
sampling rate for the FFT calculation. Bigershould awid usingdata of multiplesampling
rates for the FFT analysis, which can produce incorrect result.

fanSVTFA sensor 6s RPM information is provided,
plot (BroadVibra version 2.7.6 above required). User can clickemtopdown button in the
FFT plot, and select ARPMO to show the corresp

RP M. The default state of the dropdown button
The xaxis unit is frequency in Hz, and 1H-&PM.

The number of points for FFT analysis can be selected from theddwp menu.
Moreover, since Broadsens vibration sensor sampling rate can be adjusted with multiple options,
which means thaisercan have adjustable Fmax for vibration analyBiee maximum Fmax
value is 10kHZor all SVT-A series sensors
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[Step forward and step backward

fiStep forward and fistep backwardl buttors can be used to moved conveniently to the
previous data setoralaterdataseh ey ar e | ocated belickonthehe fAconf
il © button to perform F Hskepbaokewdrdy sd Isi3dokb ugmt edfini o u s
to perform FFT analysis alater data sgstep forward)The step size is defined by the sample
points in FFT analysis.

v8c8c | AOAT AAA AEEI OAOET C

BroadVibra software has advandétkring function, in which the cutoff frequency can be
adjusted continuously (compared to limited options from other vibration analysis software).
Moreover, the filtering order can lljustedoo. Theoptionalfiltering orders are @order, &
order and 12 order.If a filtering option is selected, then the original raw data is filtered before
the FFT analysis. Filtering is very useful to deteatly-stage defects, since the small defects
can be covered by other characters of the machines.

If a filter is applied, then the RMS value is calculated after the filter. The FFT analysis is
also performed after the filtering.

For exampleusercan apply an®order highpass filter with cutoff frequency of 1Hz to
remove the DC offset.

The following are some referencaitoff frequencyparameters for machine condition
monitoring and predictive maintenance

High-Pass filters

200Hz: middle anthigh leak frequency for water, oil

500Hz: Low speed machinery having <125hz. Bearing & gearing problems
1000Hz: Intermediate speed machinery (<2000 rpm) with gear mesh <300hz
2000Hz: Medium speed machinery (<4000rpm) with gear mesh <600hz
5000Hz: High spettmachinery

=A =4 =4 -4 =4

Lowpass filters

1 40Hz: Machine structure balance
1 40Hz: Oil, water pipeline ultriow frequency leakage

Bandpass filters

1 60Hz90Hz: Oil, water pipeline lovirequency leakage
1 20HZ 150Hz: Felt problems on paper machines
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1 50HZ 300Hz: Certairstructural resonance excitation, modulation of gear mesh in
low-speed machinery

1 100HZ 600Hz: Gear mesh modulation in intermediate speed machinery.

1 500HZ 1kHz: Gear mesh modulation

In Figure54, a 4th order higipass filter with cutoff frequency &00Hz is applied to the
signal shown irFigure53. One can see thatl the frequency componentelow 300Hzare
attenuatedrom the FFT and the high frequenagsponseappear clearly in the figure.

FFT Plot: Water pump #1 Parameter Control
Peakband x: 722.77Hz; Peak x: 0.012; Peakband y: 353.81Hz;Peak y: 0.004; Peakband z:1354.69Hz; Peak 2:0.002

0.012

oy Sensor Water pump #1 (ID:11)

0.008
B oerons 05

0.006
RPM= 1800
(30Hz) Use latest data

Acceleration(g)

0.004

0.002

. JLR sl ! b . S o Filter type:  Highpass filter

800

Frequency(Hz) Order: 4th order

S 3 Cutoff freq(Hz):
Time domain waveform 300
DAQ mode: single DAQ; Sample rate: 3200 Hz; RMSx:0.038 RMSy:0.019 RMSz:0.015
Measurements:  Acceleration

CONFIRM

Acceleration(g)

DOWNLOAD FFT RESULT

2023-07-16 08:52:16 Time (seconds) DOWNLOAD TIME DOMAIN DATA

CAdpZNBR2 NRSNJ | A3K LI aa FAEAGSNI FLILX ASR (2 &airdy
v8¢8og 6AITTAEOU I AAOGOOAI AT OO

At the dr opdo Weasurements § e eseértheo msel ecto Avel oci
obtain velocity measurement@/hen velocity is selected, théime domain waveform, FFT
plot andthe RMS valuesvill switch to velocity C A JpijN&ters el ect i ngpledse el oci ty
click on the AConfirmodo button to mppbhbytttcdre, ch
please wait for the gateway to finish calculation.

In default, only 2Hz high pass filter is applied for velocity measurement for better low
frequency monitoringFilters can be applied to vibration velocity to get the desired frequency
response and RMS valudsor example, a bandpass filter of cutoff frequency at 10Hz, and a
2" cutoff frequency at 1kHz will return velocity measurements from 10Hz to 1kHz based on
ISO 10816 standard.

dza 12 Y S1I

O«
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FFT Plot: Conveyor belt 1 Parameter Control
Peakband x: 315.56Hz; Peak x: 0.000; Peakband y: 313.97Hz;Peak y: 0.000; Peakband z:473.34Hz; Peak z:0.003

Sensor: Conveyor belt 1 (ID:50) v

m Sample points: 4096

RPM= 1800
(30Hz) Use latest data:

Velocity(in/s)

Filter type:  Highpass filter
1500

Frequency(Hz) Order: 4th order

Cutoff freq(Hz):
£

Time domain waveform
DAQ mode: single DAQ; Sample rate: 6400 Hz; RMSx:0.001 RMSy:0.001 RMS2:0.006
Measurements:  Velocity

CONFIRM

Velocity(in/s)

DOWNLOAD FFT RESULT

0 0.1 3 0.3

2023-07-15 18:47:07 Time (seconds) DOWNLOAD TIME DOMAIN DATA

CAduzhBt 20A0G& YSIadaNBYSyia
v8¢8t1 S$EODPI AAATI AT O 1 AAOOGOAIT AT 60O
At the dropdown menu for the fAiMeasurementso
to measure the displ ac eateetadttisen timé@/domain wavkformp | a c e me
FFT plot and the peafeak values calculated will change to displacemerit 8 uiA\&fter

changing the measurements, pleasekli on t he AConfirmd button to
wait for the gateway to finish calculation.

"y

In default, only 10Hz high pass filter is applied for displacement measurerhentthe
sample rate is lower or equal to 3.2kHz. When the sample raighisrfor equal to 6.4kHz, a
bandpass filter of 10Hz to 1kHz is applied, since displacement is mainly in low frequency range
Filters can be applied to vibration velocity to get the desired frequency response and RMS
values. For example, a bandpass filtecwtoff frequency at 10Hz, and & 2utoff frequency
at500Hz will return displacement measurements from 10Ha0@Hz.
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FFT Plot: Conveyor belt 1 Parameter Control

Peakband x: 12.75Hz; Peak x: 0.001; Peakband y: 11.16Hz;Peak y: 0.002; Peakband z:157.78Hz; Peak 2:0.012

Sensor Conveyor belt 1 (1D:50)

Bl scoons 20

RPM= 1800
(30.000Hz) Use latest data:

Displacement(mm)
)

Filter type:  No filter

800 1000 1400 1600

Frequency(Hz)

Time domain waveform
DAQ mode: single DAQ; Sample rate: 3200 Hz; pkpkx:0.007 pkpky:0.008 pkpkz:0.037

Measurements:  Displacement

e
°

CONFIRM

Displacement(mm)
°©
2
@

|
o
o

—-0.015

-0.02 DOWNLOAD FFT RESULT
0 0.1 % 0.3
2023-09-23 15:43:29 Time (seconds) DOWNLOAD TIME DOMAIN DATA

CAApaBlB ALY I OSYSy (G YSIFadaNBYSyia

Z P R RN

VBUGBAIT Bl A OAOQROANARDIEBDOAGEAT A q

EacsW-A seri essewmishorcd toickkn rate can beegaénbyate

anal ysi s. The accuracy can reach <0.2% at roo
calibration, a vibration calibraherpdamtriattei gh
scale can be calculated according to the follo

Step 1. Use single DAQ mode to take 2,048 or
the vibration calibrator .fia ddeln@msatsiutree nFemMT sa n aal ny
cl itdi€onfobumt on.

Step 2. ptha&kc kb atnlde f r equency, and compare to t
Then the correct scale rate can be calcul ated

Rat e scal e =current rate scamea@ur bratio
frequency)/ measured frequency
For exampl e, i f the vibration calibrator fr ec
is 157Hz, and the current rate scale is 1.01,
1. 01+(51759 157=1.02
Thi s means &ahcattu atlh es asnrepnlseorr at e i s equal to th

For example, i f the sensor samphesreatl 25aébHe
is: 25600x1.02=26,112 Hz.

Step 3. Up dsa trea tteh es csaelnes.orRdsc pirddr bbp oumbent a
description. Del ete the sensoantferomdheh ed,esnesnosro
group number, description and new scale rate.

Step 4. Retake dataGamdETvérieQuenhbgt mahehasen
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cali@rdreguency.
The default value of rate scale is 1.02, whi

LBpPE AEEAOCAT O $!'1 1 TAARAO A O &&4 A1 Al UOGEO
For accurate FFT analysisjtis recommendedtoc h 0 0S5 @ gfi e D A @Binglano d e
FFTmodeoin MDAQ@ i modeEdve FFRT nidde d.dnehesenmmodesitieed
vibration sensor will perform data acquisitiortine specifiedrequency. The data abeiffered
atthe vibrationsensorand transmitted to the wireless gatevahyhe saméme. Thespecified
sampling frequency is guaranteed at the sensor side. It may take longer time for the gateway to
receive all the datdepending on the wireless interference and signal quélitying FFT
analysis, the software will use the true sampling rate at the sedsdor accurate FFT analysis.
AMu-DAQ mode o -ocdntihwusslatasaagdisition with guaranteed sample rate at the
Sensor.

A timer can be set up to let the gateway take data automatically between a given time
period with a fixed interval. For exple, you can set up a timer to let a sensor take data from
8am to 8pm, with a period of every 30 minutes, and a DAQ time of 2 minutes. Please refer to
ATi mers Setupod section for details.

iBatch modeo data acqui sit iresolt(CalIpdNGef fers ex
can see that batch mode FFT peaks match the single DAQ mode FFT peaks very well. However,
there are some side band signals from the batch mdwereason is that in batch modee t
data are collected at the sensor side at a given frequency accaradéhe, data are tramitted
to the wireless gateway. Di fferent from the #fAs
less samples (320 samplesdach batch; also, wireless sensor takes data continuously, which
means that after the transmission is finished, wireless sensor goes back to data acquisition and
transmission cycle again. There could be a lot more data available at batch mode.
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SVT200A-39 FFT Batch mode

Amplitude(g)

400

Frequency(Hz)

e
SVT200A-39 FFT Single DAQ mode

Amplitude(g)
o o
o o
N w

L
o
=

400

Frequency(Hz)

CAIpzNBy3IftS 5!v CC¢ @ga ol GOK Y2RS cCcC¢

Data taken at the retime mode could be used for FFT analysis Since the sampling
frequency is not 100% accurate for low lower wireless data transmission (the data transmission
rate may fluctuate depending on the environment wireless noise, there could be sorife error.
user can ensur e t hadthab-6béBmstieen theoread tsne R@BISdan i s | ar
provide continuous DAQ and good frequency accuracy too.

~

8l Aoi WSADHOPI OEAEAAOET I

Usercan set uplarns for SVT-A series sensors and SWI series sensors. For SVA
series sensors, alarm threshold can be set up fogeag/zondifferently. For SVFV series
sensors, each sensor can have different threshold (€vel3 dzdJMoreover, when the
threshold level of an S\fV sensor is exceeded, an S¥Igroup can be assigned to trigger its
data acquisition.
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p8p !'1 AOi OEOAOEIIT AO

For SVT-A series, the following thresholdvel can be set up:
I x-axis upper bound

x-axis lower bound

y-axis upper bound

y-axis lower bound

z-axis upper bound

z-axis lower bound

temperature upper bound

temperature lower bound

= =4 4 8 8 -8 8

For SVT-V series sensors, the following threshold level can be set up:
1 x-axis velocityrms

y-axis velocityrms

z-axis velocityrms

X-axis acceleration rms

y-axis acceleration rms

z-axis acceleration rms

temperature upper bound

temperature lower bound

= =4 4 a8 —a -8 9

CAduaNB+F NY & Sidzd

When the given threshold is exceeded at a giwenp/zonethe alarm LED will turn into
red color.Usercan refer to ISO 10816 and the machine type to setup the vibration velocity

RMS threshold.
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